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Abstract 
People generally learn better and the quality of learning is higher if they are interested in the subject and want to learn. 
Modern methods of teaching can enhance the level of interest in learning and thus bring  the subject itself to attention. 
Moreover, some modern teaching methods can even make it possible for students to partially shape the content of their 
learning based on their needs and interests. Modern methods of teaching, if applied well, also enable one to take into account 
the fact that each person has an individual style of learning, and thus needs appropriate conditions for it. Class laboratory 
experiments, together with teaching cases, games, simulations, active presentations of students’ projects, e-learning as well as 
other methods represent such modern, interactive methods of teaching. The overall goal of the paper is to contribute to the 
discussion and experience exchange about efficiency of teaching and learning processes, namely the role of well-designed 
laboratory experiments in teaching social sciences disciplines. It is structured as follows: The role of laboratory experiments 
in teaching-learning processes and their designing are discussed first. A simple case-study-based lab experiment for two 
participants called the “Somewherepeak Bay Case” is presented in the second part. We conclude that the experiment 
presented is designed in such a way that it can serve not only students of environmental economics and policy courses at 
economic universities but also motivated students with different backgrounds. 
© 2013 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of Prof.Dr.Ayşe Çakır İlhan,Ankara University,Turkey 
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1. Introduction 
Schola Ludus – an idea of J. A. Comenius, famous Czech scholar, who is also known as the “teacher of 
nations” – is an idea about the efficiency of use of active participation of students in the teaching-learning 
process (Comenius, 1887). It is known that people generally learn better and the quality of learning is higher if 
they are interested in the subject taught and if they are really interested in learning. Modern methods of teaching 
can enhance the level of interest in learning and thus bring  the subject itself to attention. Moreover, some modern 
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teaching methods can even make it possible for students to partially shape the content of their learning based on 
their needs and interests. Modern methods of teaching, if applied well, also enable one to take into account the 
fact that each person has an individual style of learning, and thus needs appropriate conditions for it. Economic 
class laboratory experiments, together with teaching cases, games, simulations, active presentations of students’ 
projects, e-learning as well as other methods represent such modern, interactive methods of teaching. 
The goal of this paper is to contribute to the discussion about the role of laboratory experiments in teaching 
social sciences disciplines, namely environmental economics. The paper is structured as follows: the role and 
designing (economic) laboratory experiments in teaching-learning processes is shortly discussed first. A simple 
case-study-based environmental economics lab experiment for two participants called the “Somewhere Peak Bay 
Case” is presented in the second part of the paper. 
 
2. Designing economic laboratory experiments in teaching-learning processes 
 
Scientific laboratory experiments have been used in nature sciences such as chemistry, physics, geology, etc., 
for years. In social sciences – in economics in our case – the use of experiments is developing, but there are still 
some doubts about the limits of this research methodology. Supporters of these experiments argue that economic 
lab experiments can serve well in fundamental research for (pre)testing theoretical hypotheses and continuing to 
build theories. In applied research, they serve testing various institutional settings that are considered for 
introduction in practice. For the typical pros and cons of experiments, see Smith (1976), Walker (1987), Roth 
(1995), Šauer et al. (2003), Levitt & List (2006), and Falk & Heckman (2009). Some argue that they can be 
useful for teaching-learning purposes. For the use of experiments in Economics courses, see Walker (1987), 
Wells (1991), and Wentland (2004). 
 
In general, using economic laboratory experiments has several stages: 
a) Formulating goals and hypotheses (fundamental or applied research and/or pedagogical ones); 
b) Designing the experiment – i.e., formulating the story, including making the background model, 
identification of case subjects, field data collection or/and ideal data generation, preparation of experimental 
subjects' materials, introduction of experimental money where applicable; formulating rules for running the 
experiment. The design of the experiment can be supported with well-designed pictures, short movies etc., which 
become part of the materials for the subjects in the experiment; 
d) Running the experiment with experimental subjects (people playing various roles in the experiment); 
e) Discussing the results. The results should be noted down including any notes about the procedure. It may 
happen that some abnormality in the behavior can be interesting for formulating the hypotheses and experimental 
designs for the future. This is true of both research and pedagogical experiments. 
 
The use of economic laboratory experiments for teaching-learning purposes has some typical characteristics: 
a) Pedagogical goals dominate, i.e., a theory is tested, but usually the theory is already recognized. Similarly, 
no-one probably believes that progress in chemical theory takes place while doing a chemical lab experiment in a 
high school class. For enhancing the students’ interest in learning, however, it is a very powerful tool for a better 
understanding of the subject and promoting the science. Of course, some classes, like special PhD courses, can be 
used for testing hypotheses in fundamental research, where the students may also come up with their own 
hypothesis formulations. 
b) The experiment design should be simple. The instructions containing the rules of behavior for the students-
subjects in the experiment must be easy to understand. 
c) Running the experiment in a class should enhance the interest in learning and must not be boring. It must 
not last too long. Direct personal interaction between students while running the experiment can be more fun than 
experiments performed in computer labs. Also, students have a chance for an immediate exchange of ideas and 
helping each other with understanding the subject than if sitting in a lab cubicle. Of course, if the economic lab 
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experiment is used for special training purposes (in practice), then training the skills of using a complex lab 
system can be part of the pedagogical goals of the training project. 
d) Enough time should be reserved for the final discussion and additional explanations by the teacher. 
Different persons have different individual styles of learning, and thus need an appropriate approach from the 
teacher. This is different from using students (only) as subjects in research experiments. For one of the first uses 
of students as experimental subjects, see Smith (1962). 
e) Different course instructors may have different attitudes to the use of experiments and their design. Some 
may prefer computer-controlled experiments, some are happy with ones involving more direct human contact. 
Some like this way of teaching, others do not like it at all. This is important when planning to introduce 
experiments in several parallel classes of a course. 
 
3. The case of Somewhere Peak Bay: An example of teaching lab experiments in water management 
 
The case presented here has a teaching goal: to promote deep understanding of one of the standard theories of 
environmental economics that says that economic tools of environmental policy have a potential to achieve cost-
effective solutions to environmental problems (such as pollution reduction in an area) rather than command-and-
control approaches where some (uniform) pollution limits are set for the polluters. One can find this theory in all 
the older and newer standard textbooks of environmental and resource economics, such as Pearce and Turner 
(1990), Siebert (1998), Tietenberg (1996), serving as examples of many other textbooks in the field. The case in 
this paper is tailored to the text in Šauer (2012). The laboratory experiment is designed for any number of groups 
of 2 students. 
 
3.1 The story of the case 
 
The situation in Somewhere Peak Bay is as follows: There is a river, which discharges into the sea. The river 
is polluted mostly by two major polluters: A and B. Both of them emit 1000 units of pollution per year (i.e., the 
total annual emissions in the Bay are 2000 units). Both the polluters are able to reduce the pollution by 100-900 
units (let these discrete steps be set by the pollution reduction technology; this also means that the permits can 
only be traded in the amounts of multiples of 100) with a different amount of control costs. The information 
about the individual polluters’ control costs is confidential, i.e., the government does not know it. 
There is a politically decided target to reduce the total pollution in Somewhere Peak Bay by 40%. This target 
will enable the return of the recreation function (swimming) to the bay and increase biodiversity in the river and 
the bay to an acceptable level. The authority (government) would like the target to be achieved with the lowest 
potential costs. It has decided to distribute the limit of pollution equally in the amount of 600 units/year, i.e., both 
the polluters must reduce their pollution by 400 units/year. The authority has made the permits transferable, so 
the polluters are allowed to trade them. 
 
3.2 The laboratory experiment procedure and results 
 
The teacher starts the lecture with explaining the case story to the students and says that they will play the 
roles of the subjects in the experiment, i.e., they will be in the roles of managers of the subjects-polluters trading 
the tradable pollution rights (permits). He draws a simple picture of the situation at the blackboard. The students 
are distributed the confidential information about their control costs needed for achieving the pollution 
reductions. Table 1 is projected on the blackboard and students are instructed to calculate the maximum price 
they are willing to pay and the minimum acceptable price of the permits for the polluter X. 
The teacher can say who is the buyer and who is the seller, which makes the experiment shorter. This is still 
close to practice, where it is usually known for whom it is cheaper and for whom it is relatively more expensive 
to abate the pollution. Repeated experiments have shown that similar results are also achieved where the students 
initially do not know who the buyer is and who the seller is. 
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 Table 1: Somewhere Peak Bay: Explanation (illustration) data for polluter X 
 
Emission/year Control costs 
(CC) 
Marginal 
control costs 
Emission/year Control costs 
(CC) 
Marginal 
control costs 
1000 0  500 15 5 
900 1 1 400 21 6 
800 3 2 300 28 7 
700 6 3 200 36 8 
600 10 4    
 
After answering potential questions, the students are asked to run the negotiations and to prepare the answer 
to the question how many permits were traded and what was the price. After some time (usually 4-6 minutes), the 
teacher collects the results on the blackboard. The results are discussed with the support of Table 2, where all the 
possible ways of achieving the political target are calculated. 
 
Table 2: Options for achieving pollution reduction in Somewhere Peak Bay 
 
dWPA 0 100 200 300 400 500 600 700 800 
dWPB 800 700 600 500 400 300 200 100 0 
ΣdWP 800 800 800 800 800 800 800 800 800 
CCA 0 1 2 4 8 16 32 64 128 
CCB 21.5 13.9 8.9 5.7 3.7 2.4 1.45 0.7 0 
ΣCC 21.5 14.9 10.9 9.7 (min) 11.7 18.4 33.45 64.7 128 
   “Second best” Cost-effective C-C-A     
 
From the last row of Table 2 it is evident that the command-and-control approach is not the cost-efficient 
solution. Trading 100 pollution units brings the highest savings of social costs (2 money units) and is the cost-
efficient solution. Trading 200 pollution units still brings some control cost reduction compared to the command-
and-control approach, but the social saving is lower than in the case of trading 100 units.  
 
Table 3: Illustrative results of the experiments 
Type of students Participating 
groups number 
Results (amount traded – price) 
Students of a master course in Environmental 
Economics and Policy, Faculty of International 
Relations, University of Economics Prague; 
various major specializations (November 2011 + 
April 2012 + November 2012) 
16 Cost-effective: 100 – 3; 100 – 2.8; 100 – 3; 
100 – 3.5; 100 – 4; 100 – 3; 100 – 3; 100 – 
2.0; 100 – 3; 100 – 3; 100 – 3.2;  
“Second best”: 200 – 5.2; 200 – 6; 200 – 
5.6; 200 – 5.2;  
Failed: 400 – 3 
Students of a master course in Introduction to 
Environmental Economics and Policy, Faculty of 
Humanities, Charles University Prague; major of 
Social and Cultural Ecology (April 2012) 
10 Cost-effective: 100 – 3; 100 – 3.5; 100 – 
2.0; 100 – 3; 100 – 3;  
“Second best”: 200 – 5.6; 200 – 4.0; 100 – 
3.6; 200 – 5.8; 200 – 2.4; 
Participants of a training course in Law and the 
Environment, Faculty of Law, Charles University 
Prague; participants mostly employed at various 
public administration institutions (March 2012) 
11 Cost-effective: 100 – 3.0; 100 – 2.0; 100 – 
3; 100 – 3.0; 100 – 3.2; 100 – 4.0; 100 – 
3.0;  
“Second best”: 200 – 2.6; 200 – 5.5; 200 – 
5.8; 200 – 5;  
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Table 3 brings the results of selected class lab experiments conducted with different types of classes/students: 
a) Students of a master course in Environmental Economics and Policy at Faculty of International Relations, 
University of Economics Prague; 
b) Students of a master course in Introduction to Environmental Economics and Policy at Faculty of 
Humanities, Charles University Prague; and 
c) Practitioners from various municipalities taking part in a training course in Law and the Environment, 
Faculty of Law, Charles University Prague 
 
In some of the previous experiments, game money in the amount of 20 CZK (about 1 USD) was introduced. 
This fact did not have much impact on the successfulness of achieving the cost-effective solution. However, it 
was a good tool for a deeper understanding of how the social savings are distributed among the subjects. 
 
4. Conclusions 
 
The case of Somewhere Peak Bay is very simplified because it serves teaching purposes in basic courses. For 
it to serve training purposes, it should be more complex: more subjects involved, more close-to-practice story, 
institutional design more detailed and closer to practice. The use of experiments in the practical teaching process 
has shown that the majority of students in various classes found the best or the second-best solution. Few did not 
learn much during the experiment and needed additional explanations. The case also shows that although the 
students of the University of Economics did better in the experiment, the results of the students of the Faculty of 
Humanities and attendants of a training course from practice did quite well, i.e., the experiment is designed in 
such a way that it can serve teaching non-specialists in economics. This could be very useful for instance for 
basic courses in environmental or ecological economics under environmental studies or/and study specializations.   
The data in the experiment can also serve for illustrating the so-called trial-and-error approach of setting 
environmental charges/taxes and environmental financial support to polluters, i.e., for showing that these two 
other environmental policy instruments too have a potential to achieve cost-effective solutions in the situation of 
the information asymmetry. 
Some statements about the use of lab experiments in teaching economic disciplines represent the results of the 
author’s many years of experience. They could serve as initial hypotheses for some pedagogical research in this 
area. Teaching-learning cases can also serve research purposes, for instance for pre-testing hypotheses especially 
in situations of limited budgets for respective research projects. The finding that there was not a big difference 
between results of the above described different groups of students could be useful for preparing the economic 
laboratory experiments for research purposes where researchers intent to use students as subjects in the 
experiments. 
It is a belief of the author that even while having little space, the paper contributes to the discussion and 
experience exchange about efficiency of teaching and learning processes, namely the role of laboratory 
experiments in teaching social sciences disciplines on the case of environmental economics and policy. 
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